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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a materia, for 
forming w,r,ng, a sputtering target for forming wiring 
and a winng thin film which have low resistance, and 
can satisfactorily be subjected to taper working even in 
dry etching, and electronic parts which have high 
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reliability. 

SOLUTION: The material for forming wiring, sputtering 
target and wiring thin film have a composition 
containing 0.1 to 20 wt.% of at least one kind of 
element selected from chromium, tungsten, cobalt 
rhodium, iridium, nickel, palladium and platinum, and 
the balance molybdenum with inevitable impurities. 
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* * NOTICES* 

Japan Patent Office i«: ^ 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

Prescription of the Prior Artl t 

considering the TFT O-^^J^^ 1 ^ liquid crystal display constituted 

ra003 Th-^ 8 e,ement attrac * attendr § ** Ua0 * bou siIicon ^eforth VSi") 
Liiuujj ihis is because a large aim k^ki - 

flat type Klevisio „ — f a high-definition and cheap panel display 

.6?« i he ,Un « slen which » '"*«dby taixa ' „ 7 h ' Ch Canied out ooantity 

^overage of the 'JZm^'^Zlll T*"*"' ° f wiri "* which mate good 
"Wtenal on address wiring only not on v i^V™ propH, >' rc * lircd of such a wirine 
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[OOlof Wirin§ formation ' a wirin S 10111 fiIm ' and electronic parts. 

[Means for Solving the Problem] The result which repeated an experiment and examination 1 
systematically about various metals and the alloy as a wiring material in case this invention persons 
apply to a liquid crystal display about the above-mentioned purpose, Like this invention to 
molybdenum (Mo) Chromium (Cr), a tungsten (W), By carrying out specified quantity content of at 
least one sort of elements chosen from cobalt (Co), a rhodium (Rh), iridium (Ir), nickel (nickel) 
palladium (Pd), and platinum (Pt), by low resistance And it found out that taper processing was able 
to give good also in dry etching, and resulted in this invention. 

[001 1] That is, the charge of wiring formation material of invention of the 1st of this invention 
contains at least one sort of elements chosen from Cr, W, Co, Rh, Ir, nickel, Pd, and Pt 0.1 to 20% of 
^purity 18 Characterized b y the bird cla PP er from remainder molybdenum and an unescapable 
[0012] Moreover, the sputtering target for wiring formation which is invention of the 2nd of this 

irS 10n f ^ ntainS ? leaSt ° ne SOrt 0f elements chosen from Cr - W ' Co ' Rh » fr. n^kel, Pd, and Pt 0.1 
to 20% of the weight, and is characterized by the bird clapper from remainder molybdenum and an 
unescapable impurity. 

[0013] Moreover, the wiring thin film of invention of the 3rd of this invention contains at least one 
sort of elements chosen from Cr, W, Co, Rh, Ir, nickel, Pd, and Pt 0.1 to 20% of the weight, and is 
mm^ ™ y 6 bird Clapper from remainder molybdenum and an unescapable impurity 
10014] Moreover, the electronic parts of invention of the 4th of this invention are characterized by 

rnm u Wmng film which is invention of ^ 3rd of this invention. 

10015] this invention is low resistance and the above-mentioned composition enables taper 

processing to give good also in dry etching. 

[0016] 

mm^if m **ll° f thC Invention ] Hereafter, **** invention is explained in detail. 
LUUl / j in invention, at least one sort of elements which are used for the charge of wiring 
formation material the sputtering target for wiring formation, and a wiring thin film and which are 
chosen from Cr, W, Co, Rh, Ir, nickel, Pd, and Pt which are contained in Mo are added in order to 
make good the taper processability in the reduction in resistance, and dry etching. These elements 
torm a fluonde with comparatively high fluorine (F) and vapor pressure of CF4 which are used by 
Z J1 wv. ?. U ? dC aCtS g00d t0 taper Processing, if its effect over an improvement of taper 

processability is small if there are not much few these elements, and there are conversely, since 
adhesion with the insulator layer which serves as the inclination for a cone angle to become large for 
SlvTS 1S t . f0rmed on \ wir _ in g film in the ta Pcr section may fall and they may produce an opening, 
they made the content which are those elements 0.1-20 % of the weight [ not much many ] The 

moTpleSy 1 dementS * ° l ' 15 % ° f Weight ' a " d iS 01 " 10 % of the wei § ht stiH 

[0018] The content of each above-mentioned element in this invention can be measured with 
inductively-coupled-plasma illuminant light equipment. 

l°f! 1 Q^ Urtherni0re ; in , thC s P utterin S tar S et for wiring formation of this invention, it is desirable that 
t is ys% or more of relative density in the above-mentioned composition, and an oxygen content is 
, nnS" 7 ' eSS i ince S ene rating of particle (dust) may cause [ relative density ] an increase or 

r v r m t e H^H C . 86 f th l!° W "° l mUCh firSt at the Ume 0f s P utterin S' as for this ' b eyond the 

99 5%"o ™ n, 3 6 15 6 f 3 uf • THe m ° re dCSirable range 0f this densit y * 99% °r more, and is 
yy.o /o or more still more preferably. 

[0020] Moreover, if there are not much many oxygen contents, since the amount of oxygen 
incorporated in a wiring thin film will increase and a membrane resistance will go up, below the 

teVTTnH ?* T ValU f iS deS , i , rab,e - ThC m0re desirable ran S e of this ox ygen content is 50 ppm or 
less, and is 20 ppm or less still more preferably. 

[0021] In addition the relative density of the sputtering target in this invention is measured by the 
Archimedes method of a conventional method. 

K 1F ! irtherm u re, 1 ! n th£ s P utterin g tar get for wiring formation of this invention, it is desirable that 
ine variation in the above-mentioned oxygen content is 30% or less. 
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^measured with inert gas dissoludon anS^d 7**7°"™ ° f the t6St P iece * ^se 17 points 
JJBCO) ; respecdvely, and let these averages Snt ^ 0 " ^ ui P ment (Product made from 

2£"""* *• «ay/d acta 2 uM SSf* * 
lW30]Below anexamnlp ffh ^ vv ;»is 

n g Mo smtered compact containing the content Cement of arb.trat.on 
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' Dr^Tc^T^ Tg \ processin 8 ano * er P roc ^s, an ingot is manufactured using solution 
processes, such as the electron ray dissolution, hot working, such as forging or rolling is performed 

r«ssSH5tt grinding etc - is machined - and il considers L^^^ass 

SSv! 6 ^ thC 1St meth ° d ° f the above or the 2nd method * desirable when 

yTm^e ft comEfn^r^ T g ° f Paitide ' SUCh aS dUSt at the time 0f thin film fo ^tion, 
IZZ J. f T mn T g *t target 0f two or more same composition for the purpose of 
enlargement of a target. In this case, although the target with which plurality is p* together is fixed 

mE^£ZE etC « in °: deT , t0 8enerating ° f the P-ticleta U a 2g^K 

ttetSESSi^^ , ^ 18 d6Sirable [ the j0int ] ** diffused i unction ^ carted out As 
fce method of this diffused junction, various methods, such as the method of joining directly the 

mmS% f ^ I? _? betwee njomts and pining to them, are adopted, 
oowd r of T P 1} AftCr hl T^ g M ° P ° Wder 0f 3 ^^ometers of meaS particle diameters and Ir 
10 15 20 tlSZT* T ^ diameterS by W6ight % 50 that * b * ** to 0,' 0 1 and 
urino fl?A.n ' ^ - 6 WaU SUpphed t0 ^ bal1 11,111 covered with Mo > mixed for 50 hours 
SJ* ba I made f rom Mo - and obtained the uniform end of mixed powder. After fillinTup a 

oSomZ 1 4 , Wlth 6nd ° f ? X Cd P ° Wder h WaS ° btained ' and a vacu ™ hot^ess's (H P ?y. 
performing a temporary-quenching join on condition that planar pressure 200 kgf/cm2 Q9 6mL a t 

onmZ^TJ ^ ^ V 8 h ° UrS Gaining the J^SX^L 
ZI«Z . / y ' Furthermore » th e conditions of 8 hours perform this sintering at the 

tel££5^£? d6greeS ^ ^—duction atmosphere. TtaSS<£_£_* 
cZ^S^J 15? T m u thC metal Can made from a tanta1 ^ CTa), and the sintered 

conXTon tS J f d6nS,ty W3S ° btained by carT y in 8 out a h °< isostatic press (HIP) on 
al^Z Th^J n g ^ m P erature of 1800 d ^s C, and planar pressure 1800 kgf/cm2 
compTt anJ T^CZf^^ ° f T?" 8 ^ perf0rmed for the obtained Entered 

SS^^^cSS 1 * and the sputtering target that has various c — 

S ^to^^P^Tt l0ng ' 40 ° mm Wide) ' bondin g of *«* sputtering targets was 
carried out to the back up plate made from an oxygen free copper by indium (In) system brazine 

S S i 6 " T 6 jUXtaP ° Sed and attached in two sputtering-system SJSSSSSS?. 
target and distance between glass substrates were set to 70mm, after glass-substrate nSo Te nr 
power supply performed sputtering on conditions with an input FowS^^^^^- 

?003 i fn ofd e ert" Ir V ^ 3 ° f °" 1 ^ Cr0meterS was "bid ? ° f 

Sim tatr iTrr 6 * ^ P k° C ? SabiHty ° VCr the dry etchin S of *° obtained Mo-Ir alloy 
t?n. n P P rocessm g was §' v en by the mixed gas of CH4 and 02, and the cone angle of the 

srs: r measured by viewing from the ^ 

[0039] 
Table 11 
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[0040] The wiring thin film (wiring thin film of this invention) obtained with the sputtering tan** of 
*» .nven„„„ ,s oxcellnn, also in the ,aper processabiH.y by dry aching so 1, m^SfyZ 

Eh! if!? 16 ? ° n thC 8,aSS SUbStmte (300mm lon 8> 400mm wi de), bonding of 10% of the 

bv 2 P nr P med S , PUUenng ° n COnditions with an in P ut Power lkW and an Ar pressure of 0 5Pa 

ro0421 Th, P r er SUPPly ' and obtained the Mo-Ir alloy thin film with a thickness of ? 

[0042] The oxygen content of the obtained sputtering target was measured with inert gas dissolution 
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, - andinWabsorpUon equipment, and the variation was searched f ™ 

[0043] Moreover the k ^ * Sh ° Wn in Table 

^lyfeA?,!^ -~ of mean partc , e 

Pressure SSSTn^?™ ,hat "« h ^"S «m^J« ^oTf h *«W- 
Then, cut n „7a„?„"^ l77MPa >' a "d *e sintered compact 1 ^ C ' and P' 2 ™ 

wi* .he ,he r f °™ - - ^SJSTiflESh 50 h0l " s using ,ha 

k«»cm2 (1 9 6MpS 7, S?. k Was obtained . entering on conation ,hl? ? 8 Up a cartx "> 
8 hours and I r°w ? hea0n8 temperature of 1200 denr^r . ' plaaar P ressu re 200 

obteined ' ' he Sputte ™8 «*« that haa «JSSffi f ' 27mm 

[0047] While measuring " ""^ ofIOmm *re 

[Table 2J 'J evaluated and shown in Table 2. 
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tt»ffl3 
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70 


2 5 0 
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1 80 
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25 




3 8 


3 5 3 


J 1 o 


9 2 




35 
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32 
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«e Ure same effec, as this examp™ s ac ,S ^ ^ ° U '' Even ifil ' s lte 

^gj display „i abIe t0 tem°XZ \ ab0Ve - menl ' 0 " e ' i «* ihventa, the reliable liquid 

wiring' *i?fl S.SSS ITfT targel USCd f °' this or «he 

™tag. it will be applied toT '° f0Im n0, ""'^ ^-mentioned example but 



[Translation done.] 
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